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SYSTEM AND METHOD FOR HAPTIC
MAPPING OF A CONFIGURABLE VIRTUAL
REALITY ENVIRONMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 15/991,686, filed May 29, 2018, entitled
SYSTEM AND METHOD FOR HAPTIC MAPPING OF A
CONFIGURABLE VIRTUAL REALITY ENVIRON-
MENT (Atty. Dkt. No. EXPL60-34109), which is incorpo-
rated by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to virtual reality
environments, and more particularly, to a method for pro-
viding a configurable virtual reality environment model that
a user may interact with in conjunction with a virtual reality
environment.

BACKGROUND

[0003] Virtual reality systems have been greatly increas-
ing in popularity and usage as the ability to create virtual
worlds using computer technologies have developed. Within
a virtual reality system, a user wears some type of headset
or viewing goggles which project a virtual world for the user
to see. Virtual reality systems may find uses in various types
of training for soldiers, police officers, firemen, etc. or within
an entertainment environment such as a gaming or movie
viewing system. Current virtual reality systems normally
place the user in a location where the user may freely move
about without physically touching anything in the real world
other than the floor. Thus, if the user touches a wall or item
in the virtual reality world they can see this interaction
through their virtual reality (VR) headset but the user does
not physically feel anything in the real world.

[0004] One manner in which the virtual-reality experience
has been improved for users is the use of various types of
haptic feedback. Items in a user’s hand or mounted to their
body may vibrate or shake in order to provide physical
feedback similar to what is occurring within the virtual-
reality world. Another technique has been the creation of a
fixed set within the real world that in its physical configu-
ration mimics the items that are being viewed in the virtual-
reality world. Thus, for example, if the user was reaching out
to touch a wall in the virtual-reality world, the user would
feel a physical wall in the real world that would provide a
further input such that the user did not only see themselves
touching a wall but actually felt themselves doing so. The
problem with creating these type of fixed per minute real
world sites are that the system is limited to a single map for
operating with the virtual-reality world and the requirements
that the physical model be created at a fixed location that
requires users to come from other locations in order to
experience the VR world in this manner.

SUMMARY

[0005] The present invention, as disclosed and described
herein, in one aspect thereof comprise a system for provid-
ing a configurable virtual reality environment model
includes a plurality of wall panels that are removeably
interconnectable with each other without a need for tools. A
plurality of floor sections are removeably interconnectable
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without a need for tools and include a connection interface
for removeably connecting the wall panels to the plurality of
floor sections. The plurality of wall panels are configured to
place physical walls in a location that corresponds to a
virtual wall located within a virtual reality world such that
when a virtual reality display shows the user touching a wall
in the virtual reality world, the user feels the physical wall
placed in the configurable virtual reality environment. At
least one network accessible component associated with a
portion of the plurality of wall panels provides tactile
feedback to a user responsive to the user coming within a
predetermined distance of a wall panel. A network controller
connected to the at least one network accessible component
through a network actuates operation of the at least one
network accessible component responsive to the user com-
ing within the predetermined distance of the wall panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] For a more complete understanding, reference is
now made to the following description taken in conjunction
with the accompanying Drawings in which:

[0007] FIG. 1 illustrates a user interacting with a haptic
feedback steering wheel;

[0008] FIG. 2 illustrates a user in a VR headset physically
interacting with a wall;

[0009] FIG. 3 illustrates a map of a physical room that
may be created for a user in a VR world to interact with
while interacting in the VR world;

[0010] FIG. 4A illustrates a flooring system of a configu-
rable VR environment model,;

[0011] FIG. 4B illustrates the cross brace and cross brace
mounting hole within an I-beam;

[0012] FIG. 5 illustrates a wall panel support structure of
a configurable VR environment model;

[0013] FIG. 6 illustrates a base support of the wall panel
of FIG. 5;

[0014] FIG. 7 illustrates a side support of the wall panel of
FIG. 5;

[0015] FIG. 8 illustrates a wall panel having a surface skin

placed over the support structure;
[0016] FIG. 9 illustrates a wall panel having particular
textures applied thereto;

[0017] FIG. 10 illustrates various sized wall panels;
[0018] FIG. 11 illustrates a perspective view of a cam-lock
clamp;

[0019] FIG. 12 illustrates a cam-lock clamp inserted

within cam-lock holes in wall panels;
[0020] FIG. 13 illustrates the manner in which wall panels
and floor panels are interconnected with each other in the
configurable VR environment model;

[0021] FIG. 14 illustrates various junction connections for
wall panels;
[0022] FIG. 15 illustrates a 90° support member for inter-

connecting wall panels;

[0023] FIG. 16A illustrates an angled support member for
interconnecting wall panels;

[0024] FIG. 168 illustrates a perspective view of a hinged
vertical support member;

[0025] FIG. 16C illustrates an end view of the hinged
vertical support member;

[0026] FIG. 17 illustrates an example of a configurable VR
environment model constructed using wall panels and floor
panels;
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[0027] FIG. 18 illustrates a top view of a configurable VR
environment model;

[0028] FIG. 19 illustrates the manner in which a configu-
rable VR environment model may be generated;

[0029] FIG. 20 illustrates a flow diagram describing the
manner for creation of the configurable VR environment
model;

[0030] FIG. 21 illustrates a flow diagram describing the
manner in which a customer would order a configurable VR
environment model;

[0031] FIG. 22 illustrates a system for generating a plan
and parts list for a configurable VR environment model
responsive to provided VR world data;

[0032] FIG. 23 illustrates the manner in which a VR
system and a configurable VR environment model interact
with a user;

[0033] FIG. 24 illustrates a further embodiment for imple-
menting sensors and physical world interactions with a user
in the configurable VR environment model;

[0034] FIG. 25 illustrates a wall panel with a control
system interface;

[0035] FIG. 26 illustrates a wall panel having communi-
cations links with other components; and

[0036] FIG. 27 illustrates a flooring portion with an asso-
ciated registration grid.

DETAILED DESCRIPTION

[0037] Referring now to the drawings, wherein like ref-
erence numbers are used herein to designate like elements
throughout, the various views and embodiments of a system
and method for haptic mapping of a configurable virtual
reality environment are illustrated and described, and other
possible embodiments are described. The figures are not
necessarily drawn to scale, and in some instances the draw-
ings have been exaggerated and/or simplified in places for
illustrative purposes only. One of ordinary skill in the art
will appreciate the many possible applications and variations
based on the following examples of possible embodiments.
[0038] Referring now to FIG. 1, there is illustrated a first
manner in which virtual-reality worlds have interacted with
the real world using haptic feedback. Within a haptic feed-
back system, a user 102 receives physical feedback from a
device that they are in contact with during the virtual-reality
experience. In FIG. 1, the user 102 is holding a steering
wheel 104. In order to simulate driving an actual vehicle and
receive feedback through the steering wheel 104 that simu-
lates driving a vehicle, the steering wheel 104 will shake as
shown generally at 106. The shaking movement simulates
the feel that a user would receive through a steering wheel
104 of an actual vehicle. The shaking 106 of the steering will
104 would be synchronized with events occurring through
the virtual-reality (VR) headset 108 such that when a user
102 saw something through the headset 108, they would also
feel something related to what they saw through the steering
wheel 104.

[0039] FIG. 2 illustrates a further manner in which a user
202 interacts with a virtual-reality environment through a
headset 204. Normally, within a virtual-reality system, the
user 202 sees the virtual-reality world through the headset
204. Within the actual physical world, the user 202 is placed
within an open room or area so that the user will not
physically touch items in the real world that would conflict
with the images being presented to the user in the virtual-
reality world through the headset 204. Thus, while the user
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202 may see particular events through the headset 204 they
do not “feel” the events they are seeing. In order to over-
come this shortcoming, virtual-reality systems have been
paired with a physical environment in a manner referred to
as haptic mapping. Within this environment, physical ele-
ments 206 such as walls, windows, tables, doors, etc. are
located within a physical area and these physical items are
located at a same position as they are presented within the
virtual-reality world that the user 202 is viewing through the
headset 204. Thus, when the user 202 reaches out with their
hand and places their hand on a wall within the virtual-
reality world, the user would also feel the actual wall 206
that has been placed within the physical space surrounding
the user. Thus, the user 208 would experience a more
immersive experience as they would both see and feel the
virtual-reality experience. These physical models generated
by existing virtual-reality systems are permanently created
in fixed locations that require the virtual-reality systems
users to experience only a single virtual-reality model
because only a single physical environment is available with
which the user can interact. Overhead cameras in the physi-
cal space allow mapping of the virtual headsets to the
physical world.

[0040] A more detailed illustration of a configurable VR
environment model 302 is illustrated in FIG. 3. A top down
view of a configurable VR environment model 302 of a
room is illustrated. The room includes four walls 304
enclosing an interior area 306. One wall 304 defines a door
308 enabling entry into and exit from the interior area 306
of the room. Another wall 304 defines a window 310 which
would enable the user 314 to feel a window which they were
looking out of in the virtual-reality environment. The room
configuration also includes a table or counter 312 within the
interior area 306 that may be physically interacted with by
virtual-reality users 314 that are moving about the room.
Finally, a closet 316 is defined in one corner of the room via
another set of walls 318. The closet 316 may be accessed via
a second door 320.

[0041] Within this configurable VR environment model
302, the users 314 may move about the interior area 306 of
the room. The physical structure enables the users 314 to
actually touch walls 304 that they see within the VR world,
pass through doors 308, 320 seen within the VR world, feel
windows 310 that they are looking out of within the VR
world and interact with structures such as tables or counters
312 located within the interior of the room. This provides the
user 314 with a much more immersive VR experience as
they are able to both see the VR world through their VR
headset and feel a related item within the physical world.

[0042] In order to provide variety to the users 314, the
ability to provide a configurable VR environment model 302
is necessary. Otherwise, the users 314 would be required to
always play a same physical model that could never be
changed. This would limit the entertainment factor in a
gaming type environment as the user 314 would become
bored with the environment after a certain number of game
plays. Within a virtual-reality training environment, it is
often necessary to configure an environment to a particular
situation for which a group of individuals is training. If the
group is only allowed train up on a single fixed physical
environment, the benefits of the training are greatly limited.
Thus, the ability to provide a varied environment and varied
training scenarios will provide much greater training ben-
efits to all individuals involved.
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[0043] In order to provide the configurable VR environ-
ment model, the structures must provide ease of configu-
rability between the model components. Referring now to
FIG. 4A, there is illustrated the floor configuration. The floor
configuration consists of a plurality of aluminum I-beams
402. The I-beam 402 comprises an I-shaped aluminum
member that defines a plurality of holes 404 within the
central portion 406. In one embodiment, the holes comprise
two inch holes that are separated by 28 inch centers. The
holes 404 enable for a wireless chase between sections.
Thus, wires necessary for operating electronic components
of the VR system and associated configurable VR environ-
ment model may run below the floor without interfering with
gameplay or training protocols.

[0044] Referring now also to FIG. 4B, there is more
particularly illustrated the cross brace 410 and associated
cross brace slot 408. The cross brace 410 comprises an
L-shaped aluminum member that includes a % inch hole 412
located a distance from the end of the cross brace 410 at the
connection axis of the two portions of the L-shaped cross
brace. The central portion 406 of the I-beam 402 further
defines a cross brace slot 408. The cross brace slot 408
defines a L-shaped opening large enough to receive the
L-shaped cross brace 410. The cross brace slot 408 defines
a pin 414 extending upward from the bottom angle connec-
tion point of the L.-shaped slot. When the cross brace 410 is
inserted into the cross brace slot 408, the pin 414 engages the
hole in the cross brace slot 408. The locking pin 414 engages
the hole 412 within the cross brace 410 to maintain the cross
brace in a fixed position with respect to the I-beam 402. In
one embodiment, the cross braces 410 maintain I-beams 402
at 24 inch centers. When multiple cross braces 410 are
located in several places along the length of a pair of
I-beams 402, a fixed flooring panel section is established. By
tying several flooring panel sections together, a configurable
VR environment model floor is established.

[0045] The I-beam 402 has a base member 416 which rest
on the floor. A top member 418 has an aluminum bar 420
welded thereto. In one embodiment the aluminum bar com-
prises a ¥ inch by three-quarter inch aluminum bar with the
three-quarter inch surface being welded to the top member
418. An aluminum cargo track 422 is welded to the top
surface of the aluminum bar 420. The aluminum cargo track
422 comprises a rectangular member defining an opening or
slot therein along the longitudinal axis thereof. The alumi-
num cargo track 422 is welded to the top surface of the
aluminum bar 420 along the bottom surface of one of the
long sides of the rectangular aluminum cargo track. The top
surface of the opposite long side of the rectangular alumi-
num cargo track 422 defines a slot 424 along the length of
the cargo track. The slot includes a plurality of cam openings
426. The cam openings 426 are large enough to receive a
cam disk from the cam lock clamp which will be more fully
discussed hereinbelow with respect to FIGS. 11 and 12. The
cam openings 426 are set on a 2 inch center. This enables a
high level of precision and granularity when placing wall
panels to create configurable VR environment models on the
floor sections. Once inserted through the cam openings 426,
a cam disk may be moved to a narrow portion of the slot
between the openings to clamp an item in place.

[0046] Flooring within the floor sections consists of one
inch plywood decking 428 that is laid on top of an edge of
the top members 418 of the I-beams 402 between the
aluminum cargo tracks 422. The thickness of the plywood
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decking 428 is such that the top surface of the plywood
decking will be level with the top surface of the aluminum
cargo track 422. While the discussed embodiment describes
the use of plywood decking 428, other types of decking
material may be utilized for the flooring as long as the
material is strong enough to support the weight of individu-
als walking on the decking surface and light enough to
enable the reconfiguration of the floor paneling by a single
individual.

[0047] Once the flooring sections are established within
the configurable VR environment model, various wall pan-
els may be configured on the flooring surface. Referring now
to FIG. 5, there is illustrated a wall panel 502. Each wall
panel 502 consists of a base member 504, two side members
506, a top member 508 and cross braces 510. The base
member 504, shown also in FIG. 6, is a C-shaped aluminum
beam including a base portion 604 and two side portions
606. The base portion 604 defines a plurality of elliptical
slots 602. The elliptical slots 602 enable the base member
504 to be moved to a variety of positions along the longi-
tudinal axis 608 of the C-shaped aluminum beam. The base
member 504, side members 506 and top member 508 are
welded together at their ends to form a rectangularly shaped
wall panel 502 and the ends of cross braces 510 are welded
to opposite corners of the rectangle in order to provide
angular support to the wall panel structure.

[0048] Each wall panel 502 includes a pair of side mem-
bers 506 that also comprise C-shaped aluminum beams as
shown in FIG. 7. As with the base member 504, each side
member 506 includes a base portion 702 and two side
portions 704 within the C-shaped aluminum beam. The base
portion 702 further defines a number of connecting slots 706
for interconnecting the wall panels 502 with adjacent wall
panels or other types of vertical supporting members. The
slots 706 are configured to receive a cam disk of the cam
block clamp (see FIG. 11) and include an opening for
inserting a cam disk and slot for receiving the cam shaft. The
embodiment shown in FIGS. 5 and 7 include three connect-
ing slots 706 for interconnecting the wall panels 502, but one
skilled in the art will appreciate that additional, or fewer,
slots may be utilized for interconnecting the wall panel with
adjacent structures. The connecting slots 706 will be at a
consistent placement with respect to adjacent wall panels
502 such that a cam lock clamp may be placed through
aligned connecting slots 706 of adjacent side members 506
to enable connections therebetween.

[0049] As shown in FIG. 8, once the structural frame of
the wall panels 502 have been created, covering panels 802
are connected to each side of the wall panel over the wall
panel frame defined by the base member 504, side members
506, top member 508 and cross braces 510. The covering
panel 802 defines a number of openings 804 therein. The
openings 804 along the side members 506 enable for move-
ment and positioning of the wall panel 502 when it is being
moved between locations or positioned into a configurable
VR environment model. An opening 804 along the bottom
of the wall panel 502 near the base member 504 is used for
similar purposes. The covering panels 802 additionally
include a plurality of holes 806 therein forming a grid across
the entire surface of the covering panel 802. The holes 806
are separated on a ¥4 inch up to any size centers that will fit
within the covering panel 802. The covering panels 802 are
connected to the wall panel frame via connectors 805. The
plurality of holes 806 enable various textures and items to be



US 2019/0371069 Al

connected to the wall panel 502 or formed as an integral part
thereof. Thus, by utilizing pegs on the backside of an item,
the pegs may be inserted through the holes on the covering
surface 802 to enable the item to be affixed to the wall. The
material affixed to the wall may comprise textures such as a
rock or wood wall, a window or other type of opening
outline, or may be used for providing a shelf, mantle for a
fireplace or any other texture which would need to be
simulated within the real world to provide tactile feedback
to a user in the VR world consistent with what they are
viewing in the virtual world.

[0050] Referring now to FIG. 9, there is illustrated the
manner in which textures may be inserted into the covering
panel 802 using the plurality of holes 806 on the surface
thereof. In FIG. 9, a window 902 has been created on the
wall panel 502. The window 902 consists of a rectangular
frame structure and cross pieces for creating a model of a
window frame. Additionally, a shelf 904 has been inserted
into the wall panel 502 to provide a surface below the
window which may be touched or have items placed there
on. The shelf 904 could additionally have items 906 placed
there on that a user may interact with but the items 906
would need to be placed within a specific registered location
of on the shelf 904 such that the item can be specifically
located within the VR world being presented to the user
through their VR headset. The item 906 could be registered
by being placed within a specific location on the shelf 904
or alternatively, could include some type of transmitting
device that enabled the system to determine a position of the
item when it moves within the VR world in much the same
manner that position of individuals interacting with the VR
world have their position tracked.

[0051] The wall panels 502 may be constructed in a
variety of sizes in order to accommodate differing virtual-
reality environment models as shown in FIG. 10. Wall
panels 502 may be 3"x45"x96" 1002; 3"x22.5"x96" 1004;
3"x12"x96" 1006 or any other applicable size. Each of the
wall panels 1002, 1004 and 1006 comprises the panel frame
1008 covered by a pair of panel coverings 1010. The
covering panels 1010 comprise vacuum formed textured
panels that may be quickly changed using panel quick
connect fasteners 1012 to provide differing wall surface
textures to suit various configurable VR environment mod-
els. The varying size wall panels enable the modeling of a
variety of different configurable VR environment models for
use with differing types of VR worlds.

[0052] While the above descriptions have envisioned a
wall panel 502 including rigid base members 504, side
members 506 and top members 508, the wall panel may also
be construct did using flexible members that may be tem-
porarily or permanently bent to a curved position. In this
manner, the base member 504 and top member 508 could be
curved to represent a curved representation in the configu-
rable VR environment model such as a column, tree trunk or
other curved surface. Additionally, the side members may
also be flexibly bent in the vertical axis to create a curving
surface such as a dome or archway rising above or away
from the user in the virtual-reality environment. In this
manner, curved surfaces may also be created in the configu-
rable virtual-reality environment model rather than just
being limited to planar surfaces. Alternatively, some or all of
the base member 504, top member 508 and side members
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506 may be constructed from rigid curved members to
provide the same curved infrastructure in a more permanent
form.

[0053] The wall panels 502 and I-beams 402 of the floor
unit are interconnected using connecting clamps. Referring
now to FIG. 11, there is an example of a particular embodi-
ment of a clamp comprising a cam-lock clamp 1102. The
cam-lock clamp 1102 comprises a base plate 1104 and a
cam-lock disk 1106 located on a bottom side of the base
plate 1104. The cam-lock disk 1106 fits through openings in
for example the aluminum aircraft cargo track 422 of the
I-beam 402 and the side members 506 of the wall panels
502. After being inserted through the openings, the cam-lock
disk 1106 may be locked down on surfaces located between
the cam-lock disk and the base plate 1104. The cam-lock
disk 1106 is locked in place using a lever 1108. In the
unlocked or raised position the lever 1108 surfaces may
move freely between cam-lock disk 1106 and the base plate
1104. When the lever 1108 is in the locked or lowered
position, the cam-lock disk 1106 and base plate 1104 will
securely clamp to any surface located between the cam-lock
disk and the base plate.

[0054] The manner of use of the cam-lock clamp 1102 is
more fully illustrated in FIG. 12, wherein there is illustrated
a cam-lock clamp 1102 inserted through locking holes 1202
of a wall panel. The locking hole 1202 includes a cam hole
1204 and slot 1206. The cam-disk 1106 of the cam-lock
clamp 1102 is inserted through the cam holes 1204 of the
wall panels and is lowered into the slot 1206 while the lever
1108 is in the open or unlocked position. After the clamp
1102 is moved into the slot 1206, the lever 1108 is moved
to the locking position. This causes the cam disk 1106 to
clamp together with the base plate 1108 and secure the side
members of the wall panels together.

[0055] Referring now to FIG. 13, the wall panels 502 and
I-beams 402 may be interconnected with each other utilizing
the cam-lock clamps 1102. The wall panels 502 are con-
nected to the I-beams 402 by placing the slots 602 of the
base member 504 of the wall panel over a particular cam
opening 426 within the cargo track 422 of the I-beam 402.
As discussed previously, the cam openings 426 are separated
by two inch centers. This enables the wall panels 502 to be
positioned in two-inch increments enabling a high level of
precision in the wall panel placement. When the wall panel
502 is located in a desired location and the slot 602 is aligned
with one of the cam openings 426, a cam-lock clamp 1102
is placed such that the cam-lock disk 1106 inserts through
one of the cam-lock holes 426. The lever 1108 of the cam
block clamp 1102 may then be moved to a lock position in
a narrower portion of the cargo track 422 to clamp the base
member 504 of the wall panel 502 to the floor. The base plate
1104 of the cam-lock clamp 1102 and the cam disk 1106
clamp the base member in the cargo track 422 between them
to securely fasten the wall panel member 502 to the floor.
The two inch centers of the cam openings 426 enable the
wall panels 502 to be placed in horizontal, vertical and
angled orientations with respect to the cargo tracks 422 and
provide a variety of levels of configurability of the wall
panels. The combination of the openings 426 within the
cargo tracks 422 and the slots 602 of the base members 504
allow for a great deal of movement flexibility in the place-
ment of the wall panels 502. The large number of openings
426 within the floor cargo tracks 422 allow the placement of
the wall panels 502 at a large number of locations and in a
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variety of orientations with respect to the tracks. The slots
602 allow for a large degree of movement along the axis 602
of the base member to allow the wall panel placement to be
finely tuned to meet the requirements of the configurable VR
environment model.

[0056] The side members 506 of the wall panel 502 may
interconnect with other wall panels or vertical support
members 1302 as will be more fully described hereinbelow.
The side members 506 interconnect with other wall panels
502 or vertical support members 1302 using the cam-lock
clamps 1102. With the lever 1108 in the unlocked position,
the cam-lock disk 1106 is located in a position that will pass
through the openings 804 within the side members 506 or
vertical support members 1302. The cam-lock member 1106
may then be moved to a position that will not pass through
the opening 804 and the lever 1108 is moved to the locking
position. This locks the side members 506’s or vertical
support member 1302 between the base plate 1104 and
cam-lock member 1106 to help maintain the wall panel 502
in an upright position.

[0057] Referring now to FIG. 14, there is provided more
detailed information regarding the manner for interconnect-
ing side members 506 of wall panels 502. FIG. 14 illustrates
a number of interconnected wall panels 502 in a 90°
connection 1402, a T-Junction connection 1404 and an
angled connection 1406. The 90° connection 1402 and
T-junction connections 1404 are achieved using a vertical
support member 1502 as shown in FIG. 15. The vertical
support member 1502 comprises a rectangular member 1506
made from aluminum tubing. Each of the four sides of the
rectangular member 1506 defines multiple cam openings
1504 therein for receiving the cam disk 1106 of the cam-lock
clamp 1102. The rectangular member 1506 may have a side
member 506 of a wall panel 502 clamp thereto using
cam-lock clamp 1102. The openings 1504 of the rectangular
member 1506 are positioned to align with corresponding
openings 706 of the side members 506 of the wall panel 502.
Thus, by inserting the cam disk 1106 through the aligned
holes 706 and 1504 placing the lever 1108 in the locking
position, multiple cam-lock clamps 1102 may be used to
secure wall panels 502 in a 90° connection 1402.

[0058] In a similar manner, a T-junction connection 1404
may be achieved using the vertical support member 1502. In
the case of a T-junction connection 1404, the rectangular
member 1506 has wall panels 502 connected to three sides
thereof. As before, the holes 1504 within the vertical support
member 1502 are aligned with corresponding openings 706
of a side member 506 of a wall panel 502. A cam-lock clamp
1102 is inserted through the aligned holes and locked into
place to lock the wall panel in an upright position. In a
similar manner to that described with respect to the T-Junc-
tion connection 1404, wall panels 502 could also be con-
nected to each side of the vertical support member 1502 to
provide a four wall panel intersection connection if needed.
[0059] An angled connection 1406 utilizes an angled
vertical support member 1602 as illustrated in FIG. 16A.
The angled vertical support member 1602 comprises a
triangular member 1604 including three sides. Either two of
the sides, or all three of the sides define openings 1606
therein. Fach of the openings 1606 align with a similar
opening 504 within the side member 1506 of the wall panel
502. A cam-lock clamp 1102 is inserted through the aligned
holes and the lever moved to the lock position to secure the
wall panel 502 with the angled vertical support member

Dec. 5, 2019

1506. The angle provided by the angled connection 1406 of
FIG. 14 comprises a 22.5° angle connection. However,
angles of various other degrees may also be implemented
within the angled vertical support member 1506 that are
consistent with the two inch centers provided by the
I-beams.

[0060] Referring now to FIGS. 16B and 16C there is
illustrated a further manner for interconnecting wall panels
502 together. Rather than directly connecting the side mem-
bers 506 together or connecting the side member to a vertical
support member 1502 or angled vertical support member
1602, a hinged vertical support member 1620 may be
utilized. The hinged vertical support member 1620 com-
prises first and second U-shaped aluminum members 1622
having a base portion 1624 and two side portions 1626
extending perpendicularly from each edge of the base por-
tion. The U-shaped aluminum members 1622 are intercon-
nected by a hinge mechanism 1628. The hinge mechanism
1628 comprises a first plate 1630 that connects to a side
portion 1626 of a first U-shaped aluminum member 1622
and a second plate 1632 that connects to a side portion of a
second U-shaped aluminum member. The first plate 1630
and second plate 1632 are connected at a rotating connection
1634.

[0061] The base portion 1624 of the U-shaped aluminum
members 1622 defines a plurality of connection holes 1636
therein. The connection holes 1636 comprise the hole and
slot configuration as described above with respect to the wall
panel side members 506 that are placed and sized to align
with the corresponding connection holes located on the side
members 506 of a wall panel 502 or the vertical support
members. The connection holes 1636 on the U-shaped
aluminum members 1622 are aligned with the corresponding
connection holes on the side panel 502 or vertical support
members and interconnected with each other using a clamp-
ing mechanism 1102. Once connected, the wall panel may
be moved along an axis 1638 to be placed at any desired
angle between 0° and 90°. While FIGS. 16B and 16C have
illustrated the use of a single hinge mechanism 1624, in
alternative embodiments a separate smaller hinge mecha-
nism may be separately located on the U-shaped aluminum
members 1622 rather than using a single hinge mechanism.
[0062] Using the above described components for design-
ing a configurable VR environment model, a structure such
as that provided in FIG. 17 may be provided. A structure
comprising a plurality of full-size wall panels 1702 is
provided that creates an exterior wall. A small closet area is
defined by panels 1704. An interior wall is provided by a pair
of full-size panels 1706 and a 22 and a half-inch panel 1708
and 12 inch panel 1710. Support members provide for both
90° corner connections at 1712A and 1712B and a T-junc-
tion at 1712C. Finally, 22.5° angle corners are provided at
angled vertical connectors 1714. The angled corners allow
for a more gradual change in direction of the wall. Once the
wall panels have been erected, the coverings may be placed
over the support structures in order to provide the desired
wall textures.

[0063] FIG. 18 provides a top-down view of the structure
created in FIG. 17. The exterior walls 1802 are created by a
series of interconnected wall panels that are connected at a
90° connection using a vertical support member at point
1804. A small closet is created by panels 1806 provided via
a T-junction using a vertical connection member at point
1808 and a 90° connection using a vertical support member
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at point 1810. Panels 1812 comprise smaller size wall panels
as described hereinabove to provide the door opening 1814.
A curved wall structure is provided using a series of wall
panels 1816. The panels forming the curve are intercon-
nected via angled vertical supports at points 1818. The
angled vertical supports provide a 22.5° angle between
adjacent panels to provide the slowly curving/angled sur-
face. Utilizing the slots within the base members of these
wall panels and the holes within the track of the I-beams of
the floor, the wall panels 1816 may be placed in a desired
fashion to provide the curving wall structure. Finally, an
additional closet structure is provided using panels 1820 that
are interconnected via vertical connection members at points
1822.

[0064] The configurable VR environment model illus-
trated with respect to FIGS. 17 and 18 has the advantages of
being quickly built, broken down and reconfigured by a
single individual. The quick release clamping mechanisms
and aluminum support structure enable the components to be
easily moved by the single individual without requiring the
use of large crews for building, breakdown and reconfigu-
ration. Additionally, the design of the components does not
require the use of any specialized tools for building the
configurable VR environment model. The flooring sections
comprised of the I-beams 402, cross braces 410 and panels
428 may be put together by hand without the need for any
specialized tooling. The wall panels 502 and vertical support
members may be placed and interconnected with each other
using only the panels, vertical support members and clamp-
ing mechanisms. This ease of building and reconfigurability
by a single individual without requirements of specialized
allow for the creation of a variety of configurable VR
environment models that enable the VR system to be utilized
in a variety of gaming and training environments that are
ever-changing and deliverable to a variety of locations.

[0065] The configurable components described herein-
above provide a number of benefits to enable the creation of
a configurable virtual-reality environment that when paired
with a virtual-reality system that displays a virtual-reality
environment to a user through a VR headset provide a much
more immersive user experience due to the ability to view
the virtual-reality world through the headset and feel the
virtual-reality world through the configurable VR environ-
ment model. The creation of the configurable VR environ-
ment model may be achieved as generally shown in FIG. 19.
VR world data 1902 describing things such as locations of
walls, doors, windows and other physical structures within
a VR world may be paired with information regarding the
configurable components 1904, such as wall panel, floor
I-beam, vertical support structures, etc. described herein-
above to enable the generation of the configurable VR
environment model 1906. Upon generation of the model
1906 items such as a parts list of the configurable compo-
nents 1904 may be created in order to build the environment
model for use by individuals.

[0066] Referring now to FIG. 20, there is illustrated a flow
diagram of a process for creating the configurable VR
environment model using the system described herein. Ini-
tially, at step 2002 data relating to the VR world to be
modeled is received. This information may be physically
delivered to a location that provides the configurable VR
environment model components or this information could be
downloaded via a website or some other type of network
connection. This data comprises information defining the
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physical structures within the VR world that may have
physical components modeled therefore using the described
configurable components. The received VR world data is
used to map at step 2004 a real world model that represents
the VR world components that would the displayed to a user
through a VR headset. The hardware necessary to create the
real world model is determined at step 2006. This process
would involve the determination of the wall panels 502,
I-beams 402, vertical support members 1502, angled vertical
support members 1602 and wall panel coverings 1010
necessary for building the configurable VR environment
model that has been generated responsive to the provided
VR data. The determined hardware components are pulled at
step 2008 to enable the building of the configurable VR
environment model. The pulled hardware and instructions
for building the generated configurable VR environment
model are delivered to a location in which the VR system
and model are to be configured. This can comprise a
business location, remote location or any other physical site
having sufficient area for setting up the configurable VR
environment model. The configurable real world environ-
ment model is built at step 2012 to provide the physical
aspect to the virtual-reality world environment presented to
users through, for example, some type of VR headset.

[0067] FIG. 21 is a flow diagram describing the process
from the viewpoint of a customer that would be ordering the
configurable VR environment model for installation at a
location of their choosing. The customer initially uploads
their virtual-reality data describing the world they wish to
create a physical model for at step 2102. Responsive to the
provided VR data using the procedure more fully described
respect to FIG. 20, the information necessary to generate the
configurable VR environment model is generated and pro-
vided back to the customer such that the hardware list and
associated instructions for the model are received by the
customer at step 2104. The customer reviews the list and
model and if desiring to continue, proceeds to order the
necessary hardware for building the configurable VR model
at step 2106. The customer receives the can hardware and
configurable model plan at step 2108 responsive to their
order that enables them to build the configurable VR envi-
ronment model at step 2110 in accordance with the provided
plan using the provided hardware components.

[0068] Referring now to FIG. 22, there is illustrated a
functional block diagram of a system for generating a VR
environment model plan and parts list in accordance with the
system described hereinabove with respect to FIGS. 20 and
21. The VR environment model plan generation system
2202 includes a VR system interface 2204 that provides a
connection to receive virtual-reality world implementation
data from a VR system. This data would provide information
relating to structures such as walls, doors, windows, etc.
within the virtual-reality world for which a configurable VR
environment model must be created. The VR data down-
loaded from the VR system is mapped from the virtual
reality word to the real world using the Game to Plan
Mapping functionality 2205. The Game to Plan Mapping
functionality takes the VR world information and maps it to
an implementation in the physical world. Thus the mapping
functionality would determine that a physical wall was
located at a particular point, that a door was located a
predetermined distance from one end of the wall, that a
second wall is located a predetermined number of feet from
this wall, etc. The mapping functionality 2205 would gen-
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erate sufficient indexing and reference points between all of
the structures within the VR world such that the same
structures can be described within the physical world. This
process can be accomplished for any gaming environment,
VR or otherwise. A configurable hardware database 2206
provides data with respect to all of the available components
for building a configurable VR environment model. The
database 2206 would include information on the wall panels,
I-beams, sensors, tactile feedback devices and other type of
components which are available for use in the building of the
configurable VR environment model. Various ones of these
components have been discussed hereinabove, however it
should be realized that other types of components may be
utilized.

[0069] A configurable VR environment plan generator
2208 utilizes information provided from the Game to Plan
Mapping functionality relating to the physical mapping of
the virtual-reality environment to the physical world and the
available hardware components from the configurable hard-
ware database 2206 to generate a plan for a configurable
virtual-reality environment model. The plan would illustrate
the placement of floor section components, wall panels,
vertical member supports, angled vertical supports and other
physical components that provide a physical model of the
virtual-reality world illustrated in the virtual-reality data that
has been provided. The plan will illustrate the placement of
these real-world components such that user may receive
tactile response when touching a wall that has been placed
in a physical location to correspond to a wall projected to the
user through the virtual-reality system. The plan would
designate the particular components to be utilized in con-
structing the model and illustrate their placement with
respect to other components in the model. This would enable
an individual to easily construct the designated configurable
VR environment model.

[0070] The parts list generator 2210 utilizes information
from the generated VR environment plan provided by the
environment plan generator 2208 and the available hardware
components from the database 2206 to generate a complete
parts list. The parts list would comprise a list of wall panels
and their associated sizes, the number of I-beams and cross
braces, the number of panel coverings of particular textures
and other available components that would be necessary for
constructing the configurable virtual-reality environment
model according to the plan generated by the plan generator
2208. The parts list would list the number of items grouped
by type and provide the necessary number of components
for implementing the plan. The parts list provided by the
parts list generator 2210 enables an individual constructing
a configurable VR environment model to confirm that they
had the components necessary for constructing the model, or
enable the company providing the components to have a list
to work from for pulling the hardware that is to be provided
to a customer for the construction of a particular VR
environment model. The model plan generated by the envi-
ronment plan generator 2208 in the parts list generator 2210
may be provided for use by an individual through an output
interface 2212. The output interface 2212 may connect to a
display, printer, network connection, etc. depending upon
the manner in which the data that has been generated is to
be utilized.

[0071] Referring now to FIG. 23, there is illustrated the
manner in which the above systems interact with each other
to provide a more immersive virtual-reality experience to
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users 2302. A VR system 2304 generates a VR world that is
projected as images to a headset 2306. The visual VR world
projected to the headset 2306 from the VR system 2304
enables the user 2302 to visually discern the virtual-reality
world elements that are being projected into the headset.
Combined with the visual data provided to the user 2302
through the headset 2306, the configurable VR environment
model 2308 may be interacted with by the user 2302. The
configurable VR environment model 2308 allows the user
2302 to physically touch the structures that are visually
discerned within the headset 2306 to provide a more immer-
sive virtual-reality experience. The configurable VR envi-
ronment model 2308 is constructed based upon data pro-
vided from the VR system 2304 that enables the placement
of the physical structures in a manner that will correspond
with the user interactions within the virtual-reality world
displayed within the headset 2306. Thus, the user can both
touch and see the virtual-reality world that is being experi-
enced.

[0072] In addition to providing the physical structures
such as floors, walls, doors and windows that a user may
tactilely interact with in the configurable VR environment
model, further feedback may be provided to a user using a
combination of sensors and physical feedback as shown in
FIG. 24. A user 2402 wearing a virtual-reality headset 2404
approaches a structure of the configurable VR environment
model such as a wall 2406. Sensors detect the user 2402 as
they approach the 2406. The sensors may take the form of
a floor mounted pressure sensor 2408 that is actuated when
a user physically stands upon the pressure sensor or, alter-
natively, a proximity sensor 2410 may detect the presence of
the user 2402 as they approach a structure such as a wall
2406. The proximity sensor 2410 may utilize RF or optical
feedback signals for detecting the presence of the user 2402.
The pressure sensor 2408 or proximity sensor 2410 upon
detection of an approaching user 2402 provides an actuation
signal to an environmental feedback device 2412. Upon
receipt of the actuation signal, the environmental feedback
device 2412 will provide an environmental output 2414 that
interacts with the user 2402. The environmental feedback
device 2412 may comprise any number of devices such as a
fan for blowing air on the user 2402, a heat lamp for
projecting heat waves toward the user, a spray bottle for
squirting a liquid on the user or any other similar type
devices.

[0073] In this manner, the user 2402 is able to experience
a simulated environmental interaction caused by approach-
ing a particular structure. Thus, if the user 2402 was
approaching a window the sensors 2408, 2410 could detect
the user’s presence and turn on a fan that blows air on the
user simulating a breeze coming through the window. Alter-
natively, if the user were approaching a fire in the VR world,
the sensors 2408, 2410 connecting the proximity of the user
could turn on a heat lamp to cause the user to experience the
heat from the fire. Similarly, the spray bottle could be used
for spraying water on a user who was near an opening during
a rainstorm or running water that might splash onto the user
based upon their position within the virtual-reality world.
The combination of sensors and environmental feedback
devices 2412 further improve the immersive experience of
the user within the virtual-reality. The sensors 2408, 2410
may also be used to control the environmental feedback
devices 2412 to provide other types of feedback such as
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making a wall panel feel warm or cold to the touch to better
reflect the information being provided through the VR
headset 2404.

[0074] The individual wall panels 502, as described here-
inabove, may be configured to include sensors and other
environmental feedback components to provide an
improved virtual-reality experience to the user interacting
with a wall panels. As shown in FIG. 25, each of the wall
panels 502 can include an interface 2502 enabling intercon-
nect ability of the wall panel with a centralized control
system. A power connection 2504 provides a standard power
connection to provide electrical power to all electrical and
electronic components interconnected with a panel network
2506. The power connection 2504 may be used to provide
power to sensors 2410 or environmental feedback compo-
nents 2412 such as those described with respect to FIG. 24
that are implemented within the wall panel 502. The inter-
face 2502 may further include a communications interface
2508 that allows for wired connection to a standard com-
munications interface such as an RJ-45 connector such that
electronic opponents within panel network 2506 of the wall
panel 502 may be addressed from an external controller
through the communications interface. In addition to, or
alternatively a wireless interface 2510 may be utilized to
provide communications between the panel network 2506
and an external system controller. The wireless interface
2510 may implement any wireless communications protocol
such as Wi-Fi.

[0075] Referring now also to FIG. 26, there is illustrated
the manner in which a central controller 2602 may have
individual communication links 2604 with wall panels 502.
Each of the wall panels 502 would include one or more
Internet accessible components 2606. These Internet acces-
sible components 2606 could comprise individual devices
such as sensors or environmental feedback devices such as
those described earlier or some type of central control device
associated with the panel network 2506 implemented on a
particular panel 502. This would provide an Internet of
things (IOT) type of communication between the central
controller 2602 and the Internet accessible devices 2606.
The communication links 2604 may comprise either wired
or wireless communication links between the central con-
troller 2602 and the Internet capable devices 2606. This
configuration enables the central controller 26 a two com-
municate with particular Internet accessible components
2606 within the configurable VR model responsive to posi-
tioning of a user within the system. Thus, if a user was
determined to be close to a Internet accessible device 2606
comprising a fan, the central controller 2606 could turn on
the fan to blow a breeze on to the user as they were shown
walking past a window or doorway within the VR world.
This would allow control of various tactile feedback com-
ponents within the configurable VR environment based upon
the determined user positioning that did not necessarily rely
upon sensors as described with respect to FIG. 24. Each of
the Internet accessible components 2606 would be indepen-
dently addressable items that may be individually and spe-
cifically contacted by the central controller 2602.

[0076] Referring now also to FIG. 27, there is illustrated
a flooring portion 2702 of a configurable VR environment
model that has been constructed for a particular VR world.
The flooring portion 2702 is divided in to a grid consisting
of predetermined size squares that provide a map of the floor
portion 2702. Each line of the grid is associated with
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identifiers A through G along one axis and identifiers 0
through 10 on a second perpendicular axis. The identifiers
may comprise any component as long as they uniquely
identify a physical location within the floor portion 2702.
The grid may be based upon particular locations within the
cargo tracks 422. In this manner, when a wall panel 520 is
placed upon the floor portion 2702 the corners of the base
members of the wall panels may be registered according to
a grid location that the wall panel corner is most closely
located. In this manner, each wall panel 502 within the
configurable VR environment model may have a registered
physical location associated there with, and a addressable
network location associated there with that may be accessed
via the central controller 2602. This provides a unique and
specific mapping between the physical components of the
configurable VR environment model in the visual elements
provided in the virtual-reality world.

[0077] Utilizing the described system, a configurable
physical VR environment model may be quickly assembled
by an individual providing a VR environment to a user for
gaming or training purposes. Due to the configurable nature
of'the VR environment model, the game or training process
can be changed to reflect new parameters and not be limited
to one implementation. This provides a great deal more of
flexibility that is much more entertaining within the gaming
environment and much more instructive with respect to the
training environment.

[0078] It will be appreciated by those skilled in the art
having the benefit of this disclosure that this system and
method for haptic mapping of a configurable virtual reality
environment provides a flexible manner for creating a con-
figurable virtual-reality environment that a user may physi-
cally interact with while operating within a virtual-reality
world. It should be understood that the drawings and
detailed description herein are to be regarded in an illustra-
tive rather than a restrictive manner, and are not intended to
be limiting to the particular forms and examples disclosed.
On the contrary, included are any further modifications,
changes, rearrangements, substitutions, alternatives, design
choices, and embodiments apparent to those of ordinary skill
in the art, without departing from the spirit and scope hereof,
as defined by the following claims. Thus, it is intended that
the following claims be interpreted to embrace all such
further modifications, changes, rearrangements, substitu-
tions, alternatives, design choices, and embodiments.

What is claimed is:

1. A system for providing a configurable virtual reality

environment model, comprising:

a plurality of wall panels that are removeably intercon-
nectable with each other without a need for tools;

a plurality of floor sections that are removeably intercon-
nectable without a need for tools, the plurality of floor
sections including a connection interface for remove-
ably connecting the wall panels to the plurality of floor
sections;

wherein the plurality of wall panels may be configured to
place physical walls in a location that corresponds to a
virtual wall located within a virtual reality world such
that when a virtual reality display shows the user
touching a wall in the virtual reality world the user feels
the physical wall placed in the configurable virtual
reality environment model;

at least one network accessible component associated
with a portion of the plurality of wall panels for
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providing tactile feedback to a user responsive to the
user coming within a predetermined distance of a wall
panel; and

a network controller connected to the at least one network
accessible component through a network, the network
controller actuating operation of the at least one net-
work accessible component responsive to the user
coming within the predetermined distance of the wall
panel.

2. The system of claim 1, wherein the at least one network
accessible component comprises a sensor for detecting the
user within the predetermined distance of the wall panel.

3. The system of claim 2, wherein the sensor comprises at
least one of a group consisting of a pressure sensor and a
proximity detection sensor.

4. The system of claim 2, wherein the at least one network
accessible component further comprises at least one of a
group consisting of a fan, a heat lamp, and a spray bottle.

5. The system of claim 1, wherein the plurality of wall
panels each comprise an interface for providing intercon-
nection with the network, the interface comprising:

a power connection for providing electrical power to the

at least one network accessible component;

a wired connector for providing a wired connection to the
network; and

a wireless interface for providing a wireless connection to
the network.

6. The system of claim 1, wherein each of the at least one
network accessible component are addressable by the net-
work controller via a unique address over the network.

7. The system of claim 1, wherein the plurality of floor
panels further define a grid thereon defined by a plurality of
vertical lines and horizontal lines, each of the vertical lines
associated with a first group of identifiers and each of the
horizontal lines associated with a second group of identifi-
ers, further wherein a wall panel of the plurality of wall
panels connected to the floor panels may have each corner
of the wall panel registered with respect to a closest position
of the grid to provide a registered physical location of the
wall panel, the registered physical location further having a
network addressable location associated with the registered
physical location of the wall panel.

8. A system for providing a configurable virtual reality
environment model, comprising:

a plurality of wall panels that are removeably intercon-

nectable with each other without a need for tools;

a plurality of floor sections that are removeably intercon-
nectable without a need for tools, the plurality of floor
sections including a connection interface for remove-
ably connecting the wall panels to the plurality of floor
sections;

wherein the plurality of wall panels may be configured to
place physical walls in a location that corresponds to a
virtual wall located within a virtual reality world such
that when a virtual reality display shows the user
touching a wall in the virtual reality world the user feels
the physical wall placed in the configurable virtual
reality environment model;

at least one network accessible component associated
with a portion of the plurality of wall panels for
providing tactile feedback to a user responsive to the
user coming within a predetermined distance of a wall
panel;
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a network controller connected to the at least one network
accessible component through a network, the network
controller actuating operation of the at least one net-
work accessible component responsive to the user
coming within the predetermined distance of the wall
panel; and

wherein the plurality of floor panels further define a grid
thereon defined by a plurality of vertical lines and
horizontal lines, each of the vertical lines associated
with a first group of identifiers and each of the hori-
zontal lines associated with a second group of identi-
fiers, further wherein a wall panel of the plurality of
wall panels connected to the floor panels may have
each corner of the wall panel registered with respect to
a closest position of the grid to provide a registered
physical location of the wall panel, the registered
physical location further having a network addressable
location associated with the registered physical loca-
tion of the wall panel that may be communicated with
by the network controller.

9. The system of claim 8, wherein the at least one network
accessible component comprises a sensor for detecting the
user within the predetermined distance of the wall panel.

10. The system of claim 9, wherein the sensor comprises
at least one of a group consisting of a pressure sensor and a
proximity detection sensor.

11. The system of claim 9, wherein the at least one
network accessible component further comprises at least one
of'a group consisting of a fan, a heat lamp, and a spray bottle.

12. The system of claim 8, wherein the plurality of wall
panels each comprise an interface for providing intercon-
nection with the network, the interface comprising:

a power connection for providing electrical power to the

at least one network accessible component;

a wired connector for providing a wired connection to the
network; and

a wireless interface for providing a wireless connection to
the network.

13. The system of claim 8, wherein each of the at least one
network accessible component are addressable by the net-
work controller via a unique address over the network.

14. A method for providing a configurable virtual reality
environment model, comprising:

interconnecting a plurality of removeably interconnect-
able wall panels with each other without a need for
tools;

interconnecting a plurality of floor sections that are
removeably interconnectable without a need for tools
with each other and with the plurality of wall panels,
the plurality of floor sections including a connection
interface for removeably connecting the wall panels to
the plurality of floor sections;

placing each of the plurality of wall panels in a location
that corresponds to a virtual wall located within a
virtual reality world such that when a virtual reality
display shows the user touching a wall in the virtual
reality world the user feels a wall panel placed in the
configurable virtual reality environment model;

detecting a user coming within a predetermined distance
of a wall panel using at least one network accessible
component associated with wall panel and generating a
detection signal responsive thereto;

actuating operation of the at least one network accessible
component using a network controller responsive to the
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network controller receiving the detection signal, the
network controller connected to the at least one net-
work accessible component through a network; and

providing tactile feedback to the user using the at least one
network accessible component responsive to the user
coming within the predetermined distance of the wall
panel.

15. The method of claim 14, wherein the step of detecting
further comprises detecting the user within the predeter-
mined distance of the wall panel through a sensor.

16. The method of claim 15, wherein the sensor comprises
at least one of a group consisting of a pressure sensor and a
proximity detection sensor.

17. The method of claim 15, wherein the at least one
network accessible component further comprises at least one
of'a group consisting of a fan, a heat lamp, and a spray bottle.

18. The method of claim 14, further comprising:

providing electrical power to the at least one network

accessible component through a power connection;
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providing a wired connection to the network through a

wired connector; and

providing a wireless connection to the network through a

wireless interface.
19. The method of claim 14, wherein each of the at least
one network accessible component are addressable by the
network controller via a unique address over the network.
20. The method of claim 14 further comprising:
defining a grid on the plurality of floor panels defined by
a plurality of vertical lines and horizontal lines, each of
the vertical lines associated with a first group of iden-
tifiers and each of the horizontal lines associated with
a second group of identifiers;

registering each corner of a wall panel of the plurality of
wall panels connected to the floor panels with respect
to a closest position of the grid to provide a registered
physical location of the wall panel;

associating the registered physical location of the wall

panel with a network addressable location.
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